Theanine prevents doxorubicin-induced acute hepatotoxicity by reducing intrinsic apoptotic response.
Doxorubicin (DOX) is widely used as an antitumor agent with topoisomerase II inhibiting activity; however, its dosage and duration of administration have been strictly limited due to dose-related organ damage. The present study investigated whether theanine, an amino acid found in green tea leaves, could reduce DOX-induced acute hepatotoxicity and the apoptotic response in mice. Activities of aspartate aminotransferase (AST) and alanine aminotransferase (ALT) in serum, biomarkers of hepatic impairment, were markedly increased after the administration of 20 mg/kg DOX, whereas the degree of these elevations was significantly attenuated by 10 mg/kg theanine, which was consistent with histological hepatic images assessed by microscopic examination. The hepatic expression of Bax and Fas, representative intrinsic and extrinsic apoptotic molecules, respectively, was significantly increased by dosing with DOX. However, the elevation in the hepatic expression of Bax, but not Fas, was suppressed to control levels by theanine. The formation of cleaved caspase-3 protein in the group given DOX with theanine was significantly lower than that in the group treated with DOX alone. These results suggest that theanine can protect against acute hepatic damage induced by DOX, which is attributed to the suppression of intrinsic caspase-3-dependent apoptotic signaling.